The mEI, Chromocult ® enterococci, and m-Enterococcus culture-based methods used to assess water quality by the detection of Enterococcus spp. were first compared in terms of sensitivity using (1) 41 different type strains of Enterococcus spp. and (2) environmental colonies identified by 16S rRNA sequencing. Then, two specific-rtPCR assays targeting Enterococcus spp. and Enterococcus faecalis/faecium were tested for their ability to confirm the identity of putative enterococcal colonies. The mEI, Chromocult ® enterococci, and m-Enterococcus methods detected β-glucosidase activity for 28 (68.3%), 32 (78.0%), and 12 (29.3%) of the 41 reference enterococcal strains tested, respectively. Analysis with environmental colonies showed that mEI and Chromocult ® enterococci media had false positive rates of 4.3% and 5.0%, respectively. Finally, the two rtPCR assays showed a specificity of 100%. Only two (2/19) colonies of E. faecium isolated from mEI agar were not detected by the Enterococcus faecium rtPCR assay, for a sensitivity of 89.5%. Our results showed that Chromocult ® enterococci medium recovered more E. faecalis/faecium cells than the two other methods. Thus, the use of Chromocult ® enterococci combined with the Enterococcus faecalis/ faecium rtPCR assay showed the best combination to decrease the high false-positive rate obtained when the entire Enterococcus genus is targeted.
INTRODUCTION
Thus, water quality assessment should more focus on a group of Enterococcus sp. that is associated with sources of fecal pollution rather than relying on the entire Enterococcus genus. Enterococcus faecalis and Enterococcus faecium are the predominant species of the Enterococcus genus found in human feces (Ruoff et al. ) . All mammals carry these microorganisms in the colon (Noble ) . Consequently, E. faecalis and E. faecium are potentially good fecal species as they have been consistently identified as predominant enterococcal species in warm-blooded animal feces and sewage, but not from environmental sources (Chenoweth & 
MATERIAL AND METHODS

Analytical comparison
Bacterial strains 
Sample collection
The sewage water sample used in this study to test environmental colonies was harvested at the discharge of the grit chambers of the west wastewater treatment plant of Frahm & Obst (2003 
PCR amplification
For sequencing of the 16S rRNA gene for genotypic identifi- (Table 4 ). All the colonies were harvested and subjected to molecular identification using a 527 base pairs fragment of the 16S rRNA gene. On mEI agar, 23 blue (phenotype þ) and 14 pink (phenotype À) colonies were harvested for a total of 37 colonies. On Chromocult ® the results of the present study showed the lack of correlation between test methods based on the same enzymatic principle to recognize a strain as Enterococcus spp. Indeed, our results showed that there is a weak correlation between the three methods tested within the same species. Since all colonies of the present study were isolated from the same water sample and treated in the same way (filtration, incubation, etc.), the difference observed in the population of strains detected by each method cannot just be attributed to environmental factors.
The composition of each medium is also involved. As observed in the analytical sensitivity section above, the mEI agar method detected less E. faecalis than the two other methods. assays showed a specificity of 100% on the three media tested. Only two (2/19) colonies of E. faecium were not detected by the Enterococcus faecalis/faecium-specific rtPCR assay on mEI agar for a sensitivity of 89.5%. These results showed that the Enterococcus faecalis/faeciumspecific rtPCR assay could be used with success to discriminate between fecal and environmental contamination of water samples when testing on colonies isolated on mEI, Chromocult ® enterococci, or m-Enterococcus agar.
The results obtained in the present study were obtained using sewage water samples. Results could differ with other types of water.
CONCLUSION
The sensitivity evaluation of the three culture-based methods tested using both reference strains and environmental strains identified by 16S rRNA gene sequencing, as well as the validation of the Enterococcus spp.-and Enterococcus faecalis/faecium-specific rtPCR assays showed that the detection and identification of enterococcal colonies on Chromocult ® enterococci agar combined with Enterococcus faecalis/faecium rtPCR assay presents the best combination to decrease the high false-positive rate obtained when the entire Enterococcus genus is targeted.
